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Abstract

Wind shear is considered by many in the aviation community to be one of the
major safety issues facing their industry. The Federal Aviation Administration
has addressed this problem through an Integrated Wind Shear Program Plan which
incorporates the expertise of industry, ;:;iversities, and various government agencies
such as the National Aeronautics and Space Administration, the National Oceanic
and Atmospheric Administration and the Department of Defense. The plan is
aimed at reducing the hazard of low-level wind shear through improved training and
operating procedures, wind shear detection systems and flight guidance systems.

The flight simulator is a important tool used to address the airborne aspects of
the wind shear program. The fidelity of the analytical models which represent the
airplane and the atmosphere within the flight simulators is therefore of critical im-
portance. The bulk of the simulation and analytical studies conducted to date have
concentrated on determining the effect of the changing free-stream velocity vector
on the airplane performance, and on developing higher fidelity wind shear models.
Very little work has been done to determine the effect of the spatial variation of
the wind field about the airplane on the airplane’s aerodynamic characteristics. It
is important that these aerodynamic effects are characterized and presented in a
form which can be incorporated into research and training simulators. The research
presented in this paper is a preliminary effort to address this need.

The objective of this study was to investigate and characterize the aerodynamic
effect of shear flow through a series of sensitivity studies of the wind velocity gradi-
ents and wing planform geometry paratucters. The wind shear effect was computed
using a modified vortex-lattice computer program and characterized through the
formulation of wind shear aerodynamic coefficients. The magnitude of the aerody-
namic effect was demonstrated by computing the resultant change in the aex:ody-

namics of a conventional wing and tail combination on a fixed flight path through
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a simulated microburst.

The results of this study indicate that a significant amount of the control au-

thority of the airplane may be required to counteract the wind shear induced forces

and moments in the microburst environment. It is important to note that the forces

and moments presented in this report are only due to the spatial variation of the

wind field, and are not currently accounted for in today's research and training

simulators.
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QUESTIONS AND ANSWERS

RICK PAGE (FAA Technical Center) - Do you intend to do any
research work into asymmetrical microbursts and also multiple
glidepaths?

DAN VICROY (NASA LaRC) - We used a symmetrical microburst in
this case but flew off to the side of it about 1500 ft. so that
we would get asymmetrical effects. The shears are transformed
into the body axes yielding asymmetrical shear gradients as we
penetrated the microburst. So, we essentially did take into
account that effect. Certainly this is just one example. I plan
to look at more complex aerodynamic codes to compute the shear
coefficients of complete airplane configurations. Another study
that could be done is to do more of a statistical analysis of
what kind of changes you are going to see with a variety of
different kinds of microbursts. I don't plan to do that myself,
but that work certainly could be done.
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